Emergence of a new step towards understanding the molecular mechanisms underlying nitrate-regulated gene expression.
Nitrogen is one of the primary macronutrients of plants, and nitrate is the most abundant inorganic form of nitrogen in soils. Plants take up nitrate in soils and utilize it both for nitrogen assimilation and as a signalling molecule. Thus, an essential role for nitrate in plants is triggering changes in gene expression patterns, including immediate induction of the expression of genes involved in nitrate transport and assimilation, as well as several transcription factor genes and genes related to carbon metabolism and cytokinin biosynthesis and response. Significant progress has been made in recent years towards understanding the molecular mechanisms underlying nitrate-regulated gene expression in higher plants; a new stage in our understanding of this process is emerging. A key finding is the identification of NIN-like proteins (NLPs) as transcription factors governing nitrate-inducible gene expression. NLPs bind to nitrate-responsive DNA elements (NREs) located at nitrate-inducible gene loci and activate their NRE-dependent expression. Importantly, post-translational regulation of NLP activity by nitrate signalling was strongly suggested to be a vital process in NLP-mediated transcriptional activation and subsequent nitrate responses. We present an overview of the current knowledge of the molecular mechanisms underlying nitrate-regulated gene expression in higher plants.